General Electric RPS Fault Tree

This appendix contains the reactor protection system (RPS) fault tree representing the General
Electric RPS design. The number near the bottom of transfer gates indicates the fault tree page number
(shown in the lower right corner of the fault tree border) where the logic is transferred.

Fault Trees 1 General Electric RPS



REACTOR
PROTECTION
SYSTEM (RPS) FAILS

G-S-RPS

33% OR MORE HCU
SCRAM

HYDRAULICS FAIL

A

G-S-RPS-1

CCF 33% OR
MORE CRD/RODS
FAIL TO INSERT

GEL-ROD-CF-CRD

SDV WATER
LEVEL HIGH
AND NO SCRAM

33% ORMORE HCU
SCRAM
HYDRAULICSFLOW
PATH FAILURES

/N

G-TA

G-S-RPS-2

CCF 33% OR MORE
HCU

ACCUMULATORS
FAIL

GEL-ACC-CF-HCU

AIR SUPPLY TO 33%
ORMORE HCU
SCRAM AOVSNOT
BLED OFF

CCF33% OR MORE
HCU SCRAM
INLET/OUTLET
AOVs FAIL TO OPEN

GEL-AOV-CF-HCU

CCF33% OR MORE
HCU SCRAMPILOT
SOV ORBACKUP

CCF SPECIFIC4
OR MORE TRIP
SYSTEM RELAYS

SOVSFAIL

GEL-SOV-CF-PSOVS

O

GEL-TLR-CF-TRP4-8

G-S-RPS-4
1 1

20F 4ROD BACKUP SCRAM
GROUP SCRAM LOGIC FAILS

LOGIC FAIL

G-TB G-TC

G-S-RPS -

REACTOR PROTECTION SYSTEM (RPS) FAILS
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SDV WATER
LEVEL HIGH
ANDNO SCRAM

ATER LEVEL
CHANNELS FAIL

G-TA2

G-TA
SDVHIGH WATER [SCRAM DI SCHARGE
LEVEL SCRAM /OLUME HEADERS
SIGNALFAILS AND 2 FAIL
G-TAL
1
CCF SDV HIGH TRAM
WATER LEVEL VOLUME HEAD
CHANNELS WATER LEVEL HIGH|

SDVHIGH WATER
LEVEL CHANVELS
AND C FAIL

G-TA4

SDVHIGH WATER

SDVHIGH WATER
LEVEL CHANNEL A LEVEL CHANVEL C
FAILS

GTA6

G-TA-3

GEL-SDV-HL-WTRL1

GEL-SDV-HL-WTRL2

SDVHIGH WATER QCESPECIFIC2 OR
LEVEL CHANNELS MORE SDV HI GH
D FAIL WATERLEVEL

G-TAS

GEL-SDLCF-HWL2-4

SDVHIGH WATER
LEVEL CHANNEL B
FAILS

SDVHIGH WATER
LEVEL CHANNEL D|
FAILS

G-TA-T GTA-8 GTA-9
LEVEL SWITCHA LEVEL SWITCH C LEVELSWITCH B LE\EL SWITCH D
RELALKIA (MANUFACTURER RELKIC (MANUFACTURER RELAY K18 (MANUFACTURER AR (MANLFACTURER
A FALS B)FAILS A FALS B)FAILS

GEL-TLR-FFKIA

GEL-SOL-FC-LAMA GELTLR-FF-KIC GEL-SDL-FC-LCMB

GELTLR-FF-KIB

GEL-SDL-FC-LBMA

GEL-TLR-FF-KID

GEL-SDL-FC-LDMB

GEL-TLRCFKI-2-4

G-TA -

SDV WATER LEVEL HIGH AND NO SCRAM
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2 OF 4ROD
GROUP SCRAM
LOGIC FAIL

ROD GROUP 1
SCRAM LOGIC
FAILS

GTB21

ROD GROUPL
RAMPLOT A SO!
LOGIC FALURE

ROD GROUP 1
M PILOT B SO
LOGIC FAILURE

ROD GROUP 3
SCRAM LOGIC

GTB23

ROD GROUP3
LOGIC FALURE

ROD GROUP3
SCRAM PILOT BSO!
LOGIC FAILURE

GTB-31 GTB32 GTB-35 GTB36
TRIPSYSTEM A TRIPSYSTEM A TRP SYSTEM B TRIPSYSTEM B TRIPSYSTEM A TRIP SYSTEM A TRIPSYSTEM B TRIP SYSTEM B
RELAY KL4AFAILS RELAY KI14C FAILS| RELAY K14B FALS| RELAY K14D FAILS RELAY KI4EFAILS RELAY K14G FAILS RELAY K14F FAILS RELAY KL4H FAILS
TO DE-ENERGIZE TO DE-ENERGIZE TO DE-ENERGI ZE TO DE-ENERGIZE TO DE-ENERGIZE TO DE-ENERGIZE TO DE-ENERGIZE TO DE-ENERGIZE

AN

GTB41

AN

GTB-42

AN

GTB43

AN

GTB44

ROD GROUP2

SCRAM LOGIC
FALS

GTB-45

GTB22

ROD GROUP2
[SCRAM PILOT A SO
LOGICFALURE

ROD GROUP2

SCRAM PILOT BSO!

LOGIC FALURE

AN

GTB-46

GTB47

AN

GTB-48

ROD GROUP4

SCRAM LOGIC
FAILS

GTB-24

ROD GROUP 4
FCRAM PILOT A SO
LOGICFALURE

ROD GROUP4
CRAM PILOT BSO
LOGICFALURE

TRIP SYSTEM A
RELAY K14EFAILS
TO DE-ENERGIZE

TRIP SYSTEM A
RELAY K14G FAILS
TO DE-ENERGIZE

TRIPSYSTEM B
RELAY KI4F FAILS
TO DE-ENERGIZE

TRIP SYSTEM B
RELAY K14H FAILS
TO DE-ENERGIZE

TRIP SYSTEM A
RELAY K14A FAILS
TO DE-ENERGIZE

TRIP SYSTEM A
RELAY K14C FAILS
TO DE-ENERGIZE

RELAY K14B FAILS

TRIPSYSTEM B TRIP SYSTEM B
RELAY K14D FAILS

TO DE-ENERGIZE TO DE-ENERGIZE

AN

G-TB-46

GTB-45

GTB-47

GTB-48

AN

G-TB-41 G-TB-42

AN

GTB-43 G-TB-44

G-TB -

2 0OF4 ROD GROUP SCRAM LOGIC FAIL
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TRIPSYSTEM A
RELAY K14A FAILS
TO DE-ENERGIZE

G-TB-41
| : ]
CHANNEL A TRIPSYSTEM A
FAILURE RELAY K14A
FAILS
G-TB-51 GEL-TLR-FF-K14A
G-TB-41 - TRIP SYSTEM A RELAY K14A FAILSTO DE-ENERGIZE 1998/08/19 Page 4
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TRIPSYSTEM A
RELAY K14C FAILS
TO DE-ENERGIZE

G-TB-42
| : ]
CHANNEL C TRIPSYSTEM A
FAILURE RELAY K14C
FAILS
G-TB-52 GEL-TLR+F-K14C
G-TB-42 - TRIP SYSTEM A RELAY K14C FAILS TO DE-ENERGIZE 1998/08/19 Page 5
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TRIP SYSTEM B
RELAY K14B FAILS
TO DE-ENERGIZE

G-TB-43
| : ]
CHANNEL B TRIP SYSTEM B
FAILURE RELAY K14B
FAILS
G-TB-53 GEL-TLR+F-K14B
G-TB-43 - TRIP SYSTEM B RELAY K14B FAILS TO DE-ENERGIZE 1998/08/19 Page 6
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TRIP SYSTEM B
RELAY K14D FAILS
TO DE-ENERGIZE

G-TB-44
| : ]
CHANNEL D TRIP SYSTEM B
FAILURE RELAY K14D
FAILS
G-TB-54 GEL-TLR-FF-K14D
G-TB-44 - TRIP SYSTEM B RELAY K14D FAILS TO DE-ENERGIZE 1998/08/19 Page 7

Fault Trees 8 General Electric RPS



TRIPSYSTEM A
RELAY K14E FAILS
TO DE-ENERGIZE

G-TB-45
| : ]
CHANNEL A TRIPSYSTEM A
FAILURE RELAY K14E
FAILS
G-TB-51 GEL-TLR-FF-K14E
G-TB-45 - TRIP SYSTEM A RELAY K14E FAILS TO DE-ENERGIZE 1998/08/19 Page 8
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TRIPSYSTEM A
RELAY K14G FAILS
TO DE-ENERGIZE

G-TB-46
| : ]
CHANNEL C TRIPSYSTEM A
FAILURE RELAY K14G
FAILS
G-TB-52 GEL-TLR-FF-K14G
G-TB-46 - TRIP SYSTEM A RELAY K14G FAILSTO DE-ENERGIZE 1998/08/19 Page 9
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TRIP SYSTEM B
RELAY K14F FAILS
TO DE-ENERGIZE

G-TB-47
| : ]
CHANNEL B TRIP SYSTEM B
FAILURE RELAY K14F
FAILS
G-TB-53 GEL-TLR-FF-K14F
G-TB-47 - TRIP SYSTEM B RELAY K14F FAILSTO DE-ENERGIZE 1998/08/19 Page 10
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TRIP SYSTEM B
RELAY K14H FAILS
TO DE-ENERGIZE

G-TB-48
| : ]
CHANNEL D TRIP SYSTEM B
FAILURE RELAY K14H
FAILS
G-TB-54 GEL-TLR-FF-K14H
G-TB-48 - TRIP SYSTEM B RELAY K14H FAILS TO DE-ENERGIZE 1998/08/19 Page 11
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CHANNEL A
FAILURE

GEL-XHE-XE-SCRAM

GEL-TLRFF-K15A

GEL-MSW-FF-MSSA

GELMSW-CF-MSSAB

CHANNEL A CCF RELAYS
FAILING CHANNELS|
FAILURE NG SHANI
GTB-51A G-TB-TLRACBD
I 1
CHANNEL A CHANNELATRIP
MANUAL SCRAM INPUT FAILURES
SWITCH A FAILUREY
G-TB-603 G-TB-51C
I T T 1
OPERATOR FAILS CH-A MANUAL MANUAL SCRAM CCF MANUAL CHANNELATRIP CCF TRIP UNITS
TO INITIATE SCRAM SWITCH SCRAM SWITCH FAILING CHANNELS
SCRAM RELAY KI5AFAILS SWITCH AFAILS AANDB INPUT FAILURES ACOR ED

GTB-51D G-TB-CBIACBD

CHANNEL ATRIP CHANNEL ATRIP CHANNEL ATRIP
INPUT FAILURES INPUT FAILURES INPUT FAILURES
(NO T&M) (REACTOR HGH (REACTOR LOW
WATER T&M)
G-TB-51D1 G-TB-51D2
[ t 1
CHANNEL ATRIP CHANNEL A CHANNEL A CHANNEL ATRIP CHANNEL A CHANNELATRIP CHANNEL A
IPUT - NOTE M REACTOR LOW REACTOR HIGH INPUT - REACTOR REACTOR LOW INFUT - REACTOR REACTOR HGH
WATER LEVELTRIP PRESSURE TRP HIGH PRESSURE WATERLEVELTRIP LOW WATER T&M PRESSURE TRIP
FAILURE FAILURE T&M FAILURE FAILURE
G-TB-TM-NLP G-TB51D1-602 G-TB-5LD1-601 G-TB-TMP-NL G-TB51D1-602 GTB-TMLNP G-TB51D1-601
G-TB-51 - CHANNEL A FAILURE 1998/08/20 Page 12
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CHANNEL A
REACTOR HIGH
PRESSURE TRIP

FAILURE

G-TB-5I1D1-601

SH

CCFSPECIFIC 2 OR
MORE PRESSURE

NSOR/TRANSMITTER

)

GEL-CPR-CF-P2-4

S

[da)

FAILS

CH-A PRESSURE
ENSOR/TRANSMITTHR

O

GEL-CPR-FFPCHA

CH-A PRESSURE
RELAY K5A
FAILS

)

GEL-TLR-F~K5A

CH-A PRESSURE
TRIPUNITFAILS

O)

GEL-CBI-FF-PCHA

G-TB-51D1-601 -

CHANNEL A REACTOR HIGH PRESSURE TRIP FAILURE

1998/08/19
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CHANNEL A
REACTORLOW
WATER LEVEL TRIP
FAILURE

G-TB-5?.D1—602
I I I ]

CH-A WATER LEVEL CH-A WATER CCFSPECIFIC 20R CH-AWATER
JENSOR/TRANSMITTHR LEVEL RELAY MORE LEVEL LEVEL TRIP UNIT
FAILS KBAFAILS SENSOR/TRANSM ITTERS FAILS
GEL-CPL-FF-LCHA GEL-TLR-FF-K6A GH.-CPL-CF-L2-4 GEL-CBI-FF-LCHA
G-TB-51D1-602 - CHANNEL A REACTOR LOW WATER LEVEL TRIP FAILURE 1998/08/19  Page 14
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CHANNEL C

FAILURE
GTB52
CHANNEL C CCF RELAYS
FAILURE FALING CHANNELS
AC ORBD
Q 4
GTB52A G-TB-TLRACBD
r 1
CHANNEL C CHANNEL C TRIP
MANUAL SCRAM INPUT FAILURES
SWITCH A FAILUREY]
G-TB-606 G-TB-52C
r T T 1
OPERATOR FAILS CH-C MANUAL MANUAL SCRAM CCF MANUAL CHANNEL C TRIP CCFTRIPUNITS
TO INITIATE SCRAMSWITCH SWITCH A FAILS SCRAM SWITCH INPUT FAILURES FAILING CHAN NEL:
SCRAM RELAY KI5CFAILS AAND B AC ORBD
0
GEL-XHE-XE-SCRAM GEL-TIR-FF-K15C GELMS W FF-MSSA GEL-MSW-CF-MSSAB G-TB-52D G-TB-CBIACBD
r t 1
CHANNEL C TRIP CHANNEL C TRIP
et INPUT FAILURES INPUT FAILURES
REACTOR HIGH REACTCR LOW
(OT&M) el i
G-TB-52D1 G-TB-52D2 G-TB-52D3
r t 1 r t 1 r t
CHANNEL C CHANNEL C CHANNEL C CHANNEL A TRIP CHANNEL C CHANNEL C
REACTOR HIGH REACTOR LOW ?rrPALTTNEr\LloA\TErl: REACTOR LOW INPUT- REACTOR REACTOR HIGH REACTORHIGH N ACTOR
PRESSURE TRIP WATER LEVEL TRIP) - WATER LEVEL TRIP) HGH PRESSURE PRESSURETRIP PRESSURE TRIP LOW WATER T&M
EALURE EALLURE EALURE ToM LLURE (RREST&M| EAILURE
32 18 33
G-TB-52D1-604 G-TB52D1-605 G-TB-TM-NLP G-TB-52D1-605 G-TB-TMP-NL G-TB-5202-604 G-TB52D1-604 G-TB-TML-NP

1
CHANNEL C
REACTOR LOW
WATER LEVELTRIP)
=

G-TB-5208-605

G-TB-52 - CHANNEL C FAILURE
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CHANNELC
REACTOR HIGH
PRESSURE TRIP

FAILURE

G-TB-S?Dl-604

CCFSPECIFIC 2 OR
MORE PRESSURE

SENSOR/TRANSMITTER

)

GEL-CPR-CF-P2-4

S

CH-C PRESSURE
ENSOR/TRANSMITTHR
FAILS

[da)

CH-CPRESSURE
RELAY K5C
FAILS

O

@

GEL-CPR-FF-PCHC GHEL-TLR-FF-K5C

CH-C PRESSURE
TRIPUNITFAILS

O)

GEL-CBIFFPCHC

G-TB-52D1-604 - CHANNEL C REACTOR HIGH PRESSURE TRIP FAILURE

1998/08/19
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CHANNELC
REACTORLOW
WATER LEVEL TRIP

FAILURE

G-TB-S?Dl-GOS

SH

CCFSPECIFIC 2 OR
MORE LEVEL

NSOR/TRANSMITTER

)

GH.-CPL-CF-L2-4

S

CH-C WATER LEVEL
JENSOR/TRANSMITTH
FAILS

L

O

GEL-CPL-FFLCHC

CH-C WATER
LEVEL RELAY
K6CFAILS

@

GHEL-TLR-FF-K6C

CH-CWATER
LEVEL TRIP UNIT
FAILS

O)

GEL-CBI-FF-LCHC

G-TB-52D1-605 -

CHANNEL C REACTOR LOW WATER LEVEL TRIP FAILURE

1998/08/19
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CHANNEL C

REACTOR HIGH
PRESSURE TRIP
AlILURE PRES T&M

G-TB-S?DZ-604

n

CH-C PRESSURE

ENSOR/TRANSMITTH

FAILS

O

GEL-CPR-FFPCHC

CH-C PRESSURE
RELAY K5C
FAILS

O

GEL-TLR-FF-K5C

CH-CPRESSURE
TRIPUNITFAILS

O)

GEL-CBI-FF-PCHC

CCFSPECIFIC 2 OR
MORE PRES
4ENSOR/TRANSMITTH

(PRES T&M)

A

GEL-CPR-CF-TMP2-3

G-TB-52D2-604 -

CHANNEL C REACTOR HIGH PRESSURE TRIP FAILURE (PRES T&M)

1998/08/24  Page 18
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|
CHANNELC
REACTORLOW
WATER LEVEL TRIP
FAILURE (LEVEL

G-TB-S?D3-605
I I I ]

CCF SPECIFIC 2 OR CH-C WATER LEVEL CH-C WATER CH-C WATER
o MORE LEVEL JENSOR/TRANS MITTHR LEVEL RELAY LEVEL TRIP UNIT
JENSOR/TRANSMITTER FAILS K6CFAILS FAILS
(LEVEL T&M)
GEL-CPL-CFTML2-3 GEL-CPL-FFL.CHC GEL-TLR-FF-K6C GEL-CBI-FF-LCHC
G-TB-52D3-605 - CHANNEL C REACTOR LOW WATER LEVEL TRIP FAILURE (LEVEL T&M) 1998/08/24 Page 19
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CHANNEL B

FAILURE
GTB53
CHANNEL B CCF RELAYS
FAILURE FALING CHANNELS|
AC ORBD
kil
GTB53A G-TB-TLRACBD
r 1
CHANNEL B CHANNEL B TRIP
MANUAL S CRAM INPUT FAILURES
SWITCHB FAILUREY]
G-TB-609 G-TB-53C
r T T 1
CPERATOR FAILS MANUAL SCRAM CH-B MANUAL CCF MANUAL CHANNEL B TRIP CCFTRIPUNITS
TO INITIATE SWITCH BFAILS SCRAM SWITCH SCRAM SWITCH INPUT FAILURES FAILING CHANNELY
SCRAM RELAY KISBFAILS AAND B AC ORBD
20
GEL-XHE-XE-SCRAM GEL-MSVF F-MSSB GEL-TLR-FFKI5B GEL-MSW-CFMSSAB G-TB-53D G-TB-CBIACBD
r t 1
CHANNEL B TRIP CHANNEL B TRIP
e INPUT FAILLRES INPUT FAILURES
REACTOR HIGH REACTCR LOW
(NOT&M) FAFaciitii i
G-TB-53D1 G-TB-53D2 G-TB-53D3
r t 1 r t 1 r t 1
CHANNEL B CHANNEL B CHANNEL B CHANNEL A TRIP CHANNEL B CHANNEL B CHANNEL B
REACTOR HIGH REACTOR LOW ?;;:)“T'\‘E,bgTTgﬁp REACTOR LOW INPUT- REACTOR REACTOR HIGH REACTO RHIGH &ﬁmh‘%ﬁcﬁ; REACTOR LOW
PRESSURE TRIP WATER LEVEL TRIP) N WATER LEVEL TRIP) H GH PRESSURE PRESSURETRIP PRESSURE TRIP LOW WATER T&M WATER LEVEL TRIP)
EALURE. EALLURE. EALURE TSN LLURE (PRES T S EALURE. R Ev
32 33
G-TB-53D1-607 G-TB-53DL-608 G-TB-TM-NLP G-TB-53D1-608 G-TB-TMP-NL G-TB-5302-607 G-TB53D1-607 G-TB-TML-NP G-TB-5308-608
G-TB-53 - CHANNEL B FAILURE 1998/08/20 Page 20
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CHANNEL B
REACTOR HIGH
PRESSURE TRIP

FAILURE

G-TB-5§D1—607

SH

CCFSPECIFIC 2 OR
MORE PRESSURE

NSOR/TRANSMITTER

)

GEL-CPR-CF-P2-4

S

CH-B PRESSURE
TRIP UNITFAILS

YJENSOR/TRANSMITTHR

CH-BPRESSURE
FAILS

)

GEL-CBI-FFPCHB

O

GEL-CPR-FF-PCHB

CH-B PRESSURE
RELAY K5B
FAILS

O

GEL-TLR-FF-K5B

G-TB-53D1-607 -

CHANNEL B REACTOR HIGH PRESSURE TRIP FAILURE

1998/08/19
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CHANNEL B
REACTORLOW
WATER LEVEL TRIP
FAILURE

G-TB-5§D1—608

SH

CCFSPECIFIC 2 OR
MORE LEVEL

NSOR/TRANSMITTER

)

GH.-CPL-CF-L2-4

S

CH-B WATER
LEVEL TRIP UNIT
FAILS

O

GEL-CBI-FF-LCHB

CH-B WATER LEVEL
YJENSOR/TRANSMITTH
FAILS

O

GEL-CPL-FF-LCHB

CH-BWATER
LEVEL RELAY
K6B FAILS

O

GEL-TLR-FF-K6B

G-TB-53D1-608 -

CHANNEL B REACTOR LOW WATER LEVEL TRIP FAILURE

1998/08/19
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CHANNEL B
REACTOR HIGH
PRESSURE TRIP

AlILURE PRES T&M

G-TB-5§D2-607

CH-B PRESSURE
TRIP UNITFAILS

O)

GEL-CBFFFPCHB

CH-B PRESSURE
ENSOR/TRANSMITTH
FAILS

[da)

O

GEL-CPR-FF-PCHB

CH-BPRESSURE
RELAY K5B
FAILS

@

GEL-TLR-F~-K5B

CCFSPECIFIC 2 OR
MORE PRES
4ENSOR/TRANSMITTH

(PRES T&M)

A

GEL-CPR-CF-TMP2-3

G-TB-53D2-607 -

CHANNEL B REACTOR HIGH PRESSURE TRIP FAILURE (PRES T&M)
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CHANNEL B
REACTORLOW
WATER LEVEL TRIP
FAILURE (LEVEL

G-TB-5§D3-608

(0]

CCFSPECIFIC 2 OR
MORE LEVEL
ENSOR/TRANSMITTH

(LEVEL T&M)

GEL-CPL-CFTML2-3

CH-B WATER
LEVEL TRIP UNIT
FAILS

O

GEL-CBI-FF-LCHB

CH-B WATER LEVEL
YJENSOR/TRANSMITTH
FAILS

O

GEL-CPL-FF-LCHB

CH-BWATER
LEVEL RELAY
K6B FAILS

O

GEL-TLR-FF-K6B

G-TB-53D3-608 -

CHANNEL B REACTOR LOW WATER LEVEL TRIP FAILURE (LEVEL T&M)

1998/08/24
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CHANNEL D

FAILURE
GTB54
CHANNEL D CCF RELAYS
FAILURE FALING CHANNELS
AC ORBD
kil
GTBS54A G-TB-TLRACBD
r 1
CHANNELD CHANNEL D TRIP
MANUAL SCRAM INPUT FAILURES
SWITCHB FAILUREY]
GTB-612 G-TB-54C
r T T 1 —
OPERATOR FAILS MANUAL SCRAM CH-DMANUA L CCF MANUAL CHANNEL D TRIP CCFTRIPUNITS
TO INITIATE SWITCH BFAILS SCRAMSWTCH SCRAM SWITCH INPUT FAILURES FAILING CHAN NEL:
SCRAM RELAY KI5D FAILS AAND B AC ORBD
0
GEL-XHE-XE-SCRAM GEL-MSWF F-MSSB GEL-TLR-FFKI5D GEL-MSW-CF-MSSAB G-TB-54D G-TB-CBIACBD
r t 1
CHANNEL D TRIP CHANNEL D TRIP
N e INPUT FAILURES INPUT FAILURES
REACTOR HIGH REACTOR LOW
(NoTEM) [l VA
G-TB-54D1 G-TB-5D2 G-TB-54D3
r t 1 r t 1 r t 1
CHANNEL D CHANNEL D CHANNEL D CHANNEL A TRIP CHANNEL D CHANNEL D CHANNEL D
REACTOR HIGH REACTOR LOW ?rrPALTTNErboA\TErl: REACTOR LOW INPUT- REACTOR REACTOR HIGH REACTO RHIGH ,mﬁﬁ'\,‘%ﬁ&%; REACTOR LOW
PRESSURE TRIP WATER LEVEL TRIP) - WATER LEVEL TRIP) H GH PRESSURE PRESSURETRIP PRESSURE TRIP LOW WATER T&M WATER LEVEL TRIP)
EALURE. EALLURE. EALURE TN LLURE (PRES T 2 EALURE J Ev
32 8 33
G-TB-54D1-610 G-TB54D1-611 G-TB-TM-NLP G-TB-54D1-611 G-TB-TMP-NL G-TB-54D2-610 G-TB54D1-610 G-TB-TML-NP G-TB5408-611

G-TB-54 - CHANNEL D FAILURE
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CHANNEL D
REACTOR HIGH
PRESSURE TRIP

FAILURE

G-TB-5£I1D1-610

SH

CCFSPECIFIC 2 OR
MORE PRESSURE

NSOR/TRANSMITTER

)

GEL-CPR-CF-P2-4

S

CH-D PRESSURE
TRIP UNITFAILS

YJENSOR/TRANSMITTHR

CH-D PRESSURE
FAILS

O

GEL-CBI-FF-PCHD

O

GEL-CPR-FF-PCHD

CH-D PRESSURE
RELAY K5D
FAILS

O

GEL-TLR-FFK5D

G-TB-54D1-610 -

CHANNEL D REACTOR HIGH PRESSURE TRIP FAILURE

1998/08/19

Page 26
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CHANNEL D
REACTORLOW
WATER LEVEL TRIP

FAILURE

G-TB-5£I1D1-611

SH

CCFSPECIFIC 2 OR
MORE LEVEL

NSOR/TRANSMITTER

)

GH.-CPL-CF-L2-4

S

CHD WATER
LEVEL TRIP UNIT
FAILS

O

GEL-CBI-FFLCHD

CH-D WATER LEVEL|
YJENSOR/TRANSMITTH
FAILS

@

GEL-CPL-FF-LCHD

CH-D WATER
LEVEL RELAY
K6D FAILS

O

GEL-TLR-FFK6D

G-TB-54D1-611 -

CHANNEL D REACTOR LOW WATER LEVEL TRIP FAILURE

1998/08/19
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CHANNEL D
REACTOR HIGH
PRESSURE TRIP

AlILURE PRES T&M

G-TB-5£I1D2-610

CH-D PRESSURE
TRIP UNITFAILS

O)

GEL-CBI-FF-PCHD

CH-D PRESSURE
ENSOR/TRANSMITTH
FAILS

[da)

O

GEL-CPR-FFPCHD

CH-D PRESSURE
RELAY K5D
FAILS

)

GEL-TLR-F~K5D

CCFSPECIFIC 2 OR
MORE PRES
4ENSOR/TRANSMITTH

(PRES T&M)

A

GEL-CPR-CF-TMP2-3

G-TB-54D2-610 -

CHANNEL D REACTOR HIGH PRESSURE TRIP FAILURE (PRES T&M)

1998/08/24  Page 28
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CHANNEL D
REACTORLOW
WATER LEVEL TRIP
FAILURE (LEVEL

G-TB-5£I1D3-611

(0]

CCFSPECIFIC 2 OR
MORE LEVEL
ENSOR/TRANSMITTH

(LEVEL T&M)

GEL-CPL-CFTML2-3

CHD WATER
LEVEL TRIP UNIT
FAILS

O

GEL-CBI-FFLCHD

CH-D WATER LEVEL|
YJENSOR/TRANSMITTH
FAILS

@

GEL-CPL-FF-LCHD

CH-D WATER
LEVEL RELAY
K6D FAILS

O

GEL-TLR-FFK6D

G-TB-54D3-611 -

CHANNEL D REACTOR LOW WATER LEVEL TRIP FAILURE (LEVEL T&M)
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CCF TRIPUNITS
FAILING CHANNELS]

G-TB-CBIACBD

CCF TRIPUNITS
CHANNEL ACOR
BD(LEVELT&M)

G-TB-CBIACBD-TMLNP

CHANNEL A TRIP
INPUT - REACTOR
LOW WATERT&M

AN

G-TB-TMLNP

1
CCFSPECIFIC 30R
MORE CHANNEL
TRIP UNITS (LEVEL
T&M)

CCF TRIPUNITS
CHANNEL ACOR BDJ
(PRESSURE T&M)

G-TB-CBIAC BD-TMPNL
[ 1

GEL-CBI-CF-TML3-7

CHANNEL A TRIP CCFSPECIFIC3OR

INPUT - REACTOR MORE CHANNEL

HIGH PRESSURE TRIP UNITS PRES
T&M T&M)

CCF TRIP UNITS
CHANNEL AC OR
BD(NOT&M)

G-TB-CBIACBD-TMNLP
[ 1

G-TB-TMP-NL GEL-CBI-CF-TMP3-7

CHANNEL ATRIP CCF SPECIFIC 4
_ OR MORE TRIP
INPUT - NO T&M VORE.
G-TB-TMNLP GEL-CBI-CF-TU48

G-TB-CBIACBD -

CCF TRIP UNITS FAILING CHANNELS AC OR BD
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CCFRELAYS
FAILING CHANNELS
AC OR BD

[

G-TB-TLRACBD
]

CCFRELAYS CCFRELAYS CCFRELAYS
CHANNEL AC OR CHANNEL ACORBD| CHANNEL AC OR
BD (NO T&M) (PRESSURE T&M) BD (LEVEL T&M)

G-TB-TLRAICBD-TMNLP G-TB-TLRAICBD-TMPNL G-TB-TLRAFBD-TMLNP
[ 1 [ 1 [ 1

CHANNEL A TRIP CCFCHANNEL CHANNEL A TRIP CCFCHANNEL CHANNEL A TRIP CCF CHANNEL
INPUT - NO T&M RELAYS (NO INPUT - REACTOR RELAYS (PRES INPUT - REACTOR RELAYS (LEVEL
T&M) H'GH$§EASSURE T&M) LOW WATER T&M T&M)

AN

G-TB-TM-NLP

/o

G-TB-TM L-NP

GEL-TLR-CF-CHACBD G-TB-TMP-NL GEL-TLR-CF-TM-PR GEL-TLR-CF-TM-LV

G-TB-TLRACBD - CCF RELAYS FAILING CHANNELS AC OR BD 1998/10/20  Page 31
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CHANNEL A TRIP
INPUT - NO T&M

G-TB-TM-NLP
| ! 1
T&M CH-A REACTOR T&M CH-A REACTOR
LOW WATER LEVEL HIGH PRESSURE
TRIP SIGNAL TRIP SIGNAL
GEL-RPS-TM-ALVL GEL-RPS-TM-APRES

G-TB-TM-NLP - CHANNEL A TRIP INPUT - NO T&M
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CHANNEL ATRIP
INPUT - REACTOR
LOW WATER T&M

G—TB-'I:ML-NP

(

[HANNEL A REACTOHR
HIGH PRESSURE
NOT INT&M

G-TB-]I'M—NP

T&M CH-A REACTOR
HIGH PRESSURE
TRIP SIGNAL

)

GEL-RPS-TM-APRES

T&M CH-A REACTOR
LOW WATER LEVEL
TRIP SIGNAL

)

GEL-RPS-TM-ALVL

G-TB-TML-NP -

CHANNEL A TRIPINPUT - REACTOR LOW WATER T&M
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CHANNEL A TRIP
INPUT - REACTOR
HIGH PRESSURE

)

GEL-RPS-TM-ALVL

G-TB-TMP-NL -

CHANNEL A TRIPINPUT - REACTOR HIGH PRESSURE T&M

T&M
G-TB-TMP-NL
| I |
CHANNEL A REACTOHR T&M CH-A REACTOR
LOW WATER LEVEL HIGH PRESSURE
NOT INT&M TRIP SIGNAL
G-TB-TM-NL GEL-RPS-TM-APRES
I
T&M CH-A REACTOR
LOW WATER LEVEL
TRIP SIGNAL

1998/08/19
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BACKUP SCRAM

LOGIC FALS
G-TC
BACKUP SCRAM CCF 125 VDC
SOVs FAIL POWER (SOV A
AND SOV B)
G-TC-1 GEL-PWR-CF-PWRAB

BAC KUP SCRAM
SOV A FAILURE
G-TC2
BACKUP SCRAM BAC KUP SCRAM
LOGIC(SOV A) SOV AFAILS TO 1&2}’&%5@&,&‘*
FAILS ACTUATE

GVTICVA

GEL-SOV-FF-SOVA

TRIP SYSTEM
FAILURE TO
BACK UP SOV

A
A

TRIPSYSTEM B

FAILUR
ACK U

B

ETO

P SOV A

TRIP SYSTEM A
RELAY K14A FAILS
TO DE-ENERGIZE

TRIP SYSTEM A
RELAY K14 CFAILS
TO DE-ENERG IZE

RELAY K14B FALS
TO DE-ENERGIZE

TRIPSYSTEM B

TRIP SYSTEM B
RELAY K14D FAILS
TO DE-ENERGIZE

G-TB-41

G-TB-42

G-TB-43

G-TB-44

GEL-PWR-FF-SOV A

BACKUP SCRAM
SOV BFAILURE

G-TC-3
BAC KUP SCRAM BACK P SCRAM
LOGIC (SOV B) SOV BFAILS TO 1%1}/,_%(:;8)”5;
FAILS ACTUATE
G-TCs GEL-SOV-FFSOVB GEL-PWR-FF-SOVB

TRIP SYSTEM A
FAILURE TO
ACK UP SOV B

B

TRP SYSTEM B
FAILURE TO
A

CKUPSOVB

G-TC-9

TRIP SYSTEM A
RELAY K14E FAILS
TO DE-ENERGIZE

TRIP SYSTEM A
RELAY K14G FAILS
TO DE-ENERGIZE

TRIP SYSTEM B
RELAY K14F FAILS
TO DE-ENERG IZE

TRIPSYSTEM B
RELAY K14H FAILS
TO DE-ENERGIZE

G-TB-45

G-TB-46

G-TB-47

G-TB-48

G-TC - BACKUP SCRAM LOGIC FAILS
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